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1. General Information

#30:-@=90=:8,D::97D:-0:@>0/:1:=:4?2>:49?209/0/:;@=;:>0:49:,..:=/,9.0:B47?3:730:
=/@.?D>:?20.394.,7:/,?,+:

We reserve the right to make design changes and cannot be held liable for any
84>;=497?>::=:?D;:2=,;34.,7:0==:=>+%

:/41D492:?30:/0>429::=:@>492:,..0>>:=40>::=:.:8;:909?>:?3,?:3,A0:9:?2:-0009:
,1 i =:A0/:-D: 90=?0.3:49:B=47492:4>:>?=4.?27D:;=:34-47?0/%

#34>: 9>?2,77,?4:9:,9/: ,49?09,9.0:8,9@,7%

. 4>:?2::-0:=02,=/0/:,>:;,=?::1:?230:-@=90=:,9/:8@>?:,7B,D>:-0:60;?:90,=:
the installation site.

. 8@>7?:-0:=0,/:;=4:=:2::49>?2,77,?4:9+

. 4>:497209/0/:1:=:@>0:-D:,@?3:=4>0/:;0=>:9907%
1.1  Delivery inspection

. Make sure everything is delivered and the goods have not been

/,8,20/:/1@=492:?7=,9>4?2+:#=,9>;:=?2:/,8,20:>3:@7/:-0:=0;:=?20/:?::?230:
>34;;492:.:8;,9D+

1.2 Safety

- before installation:

. Installation and work on the burner and associated system
.:8;:9097?>:8,D::97D:-0:.,==40/::@7?:-D:;0=>:9>:B3::3,A0:@9/0=
relevant training.

. #30:;=:/@.?:4>:;,.6,20/:?::;=0A097:/,8,20:1=:8::..@==492:B34®:
3,9/701/:1: ,9/70:?230:;=:/@.?:B4?3:.,=0}: 41?492:0<@4;8097?;
@>0/:?::741?:7,=20=:;,.6,20>+:

. #30:;=:/@.?>:8@>7:-0:?=,9>,;,:=?20/2>7?2:=0/::9:,:70A07:>@
environment, max. 80% relative humidity, no condensation.
#08;0=,2@=0:°u3:?2::®13;V =

- installation:

. The burner must be installed in accordance with local regulations for
:=0:>,10?D :070.?2=4.,7:>,10?D :,9/:1@07:/4>?=4-@?4:9%

. #30:;=084>0>:8@>7?:.:8;7D:B47?3:7:.,7:=02@7,?4:9>:;0=?,49492:?::@>0::1:
?30:-@=90=:,9/:8@>?:3,A0:,/0<@,?0:,4=:>@;;7D=

. The installation site must be free of chemicals.

. Fire extinguisher with Class BE recommended.

. ,60:>@=0:B309:49>?,77492:?30:-@=90=:?3,?7:?230=0:4>:09:@23:>;,.0:?::
service the burner.

. #30:070.?7=4.,7:49>?2,77,?4:9:8@>7?:-0:;=:10>>4:9,77D:.,==40/::@°?:49:

accordance with current mains electricity regulations and in a
;=:10>>4:9,7:8,990=%

. ,60:>@=0:?3,?:?230:-@=90=:4>:>@47?,-70:1:=:?230:,;;74.,?4:9:«>00:#0.394.,7:
,?,%
. 77:.:8;:909?>:8@>?:-0:49>7?,770/:B4?3:@7?:-0492:-09? :?B4>?0/::=:

>@-50.7?0/:?::80.3,94.,7::=:?230=8,7:1:=.0>:?3,?:,110.7:.:8;:909?>+%
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. Care must be taken by the installer to ensure that no electrical cables
:=:1@07:7490>:,=0:;49.30/::=::?230=B4>0:/,8,20/:/@=492:49>?,77,?24:9::=:
service.

. "3,=;:0/20>:.,9::.@=::9 :1:=:0C,8;70%::,80:?7@-0 :1,9:B3007:,9/:,4=:
/,8;0=¢%

. #30:2,>::@?707?:1=:8:?30:;=0>>@=0:=02@7,?:=:8@>?:-0:.:9:2@=0/:49:
,...=1,9.0:B4?3:,;;74.,-70:=02@7,?4:9>:,9/:70,/:?::,:>,10:,=0,%
EHIRUH ,UVW VWDUW

. #30:-@=90=:8@>7:9:?:-0:;@7?:497?:::;0=,24:9:B4?3:@?:;=:;0=:>,10?D:,9/:
;=:20.24:9:/0A4.0>+%:

. 0=84?70/:,8-409?7:208;0=,?7@=0:/@=492::;0=,74:9:°"3:?2::®13:V =: ,C+*:
80% relative humidity, no condensation.

. #30:>@=1,.0:?708;0=,?7@=0::1:?30:-@=90=D>:.:8;:909?7>:8,D:0C.00/:

13:V +

. ,9/70:B4?23:., @?4:9:1:?230:-@=90=:3,>:8:A492:;,=?2>:,9/:?230=0:4>:=4>6:
1. =@>3492:495@=40>+

. "0,7:49>;0.?24:9>:8@>?:-0:;0=1:=80/:/@=492:49>7?,77,?4:9:,9/:>0=A4.492:
?::;=0A097?:70,6,20+

. 4?7?2492:,9/:49>?,77,?74:9:B:=6:3,>:-009:.:8;70?0/:,9/:,;;=:A0/%

. 70.?=4.,7:49>?2,77,?24:9:3,>:-009:.:==0.?27D:;0=1:=80/%

. Flue gas ducts and combustion air ducts are not blocked.

. All actuators and control and safety devices are in working order and
correctly set.

. 1:?730:-:470=:4>:0<@4;;0/:B4?3:,9:,..0>>:3,?2.3 :?34>:8@>?:-0:0<@4;;0/:

B47?3:,:3,?7.3::;09492:>B47.3:.:990.?20/:?::?30:-@=90=D>:>,10?D:>D>?08+%

. &309:49::;0=,724:97:?30:-@=90=D>:9:4>0:70A07:.,9:0C.00/:»,:/ :[:@>0:
30,=492:;=:20.724:9}

- Operation:
. ,==D::@7?:,77:>?24;@7,?70/:>0??2492> :>0=A4.0:,9/:49>;0.274:9:B:=6:B4?7349:
the set time.

1.3 What to do if you smell gas
. #@=9::11:?730:1@07:>@;;7D%:
. #@=9::11:?30:/0A4.0:,9/:=08:A0:?30:-:470=:1=:8::;0=,?24:9+%:

. ;09:B49/:B>:,9/:/::=>%:

. =0A097?::;09::,80>::=:>;,=6492 :0£2+:/::9:2:2@=9:74237?>:;
9:?2:@>0:,9D:070.?7=4.,7:,;;74,9.0>::=:8:-470:;3:90>%:

. Evacuate the building.

. :?241D:?30:49>?2,770=::=:2,>:>@;;740=::1:?30:;=:-708:
=0.?4:0/%

Bentone




2. Technical data

The burner is intended for:

. Operation in installations according to EN 303 and EN 676.

Fuels:

. Natural gas H, E, L, LL.

. LPG, Butane and Propane.

2.1 Dimensions BFG 1-2 H3

272

186

211 'LPHQVLRQV fDQJHV

109,5 23,5

o

10
BN
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22 &DSDFLW\ UDQJH

Capacity Gas quantity at Gas quantity at
min. power Nm 3/h max. power Nm 3%h

G 25 3.1 12.3
* 3.1
G3l 4.1

Gas valve Max. connection Min connection

MultiBloc pressure mbar pressure mbar

0% =5"/( See data plate

23 *DV FDWHJRULHVY DSSURYHG JDVHYV

Only dry gas is permitted for use.

Category  Country of destination Supply pressure

Il,.sx AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, I, FR, GB, GR, HR, PEDU

HU, IE, IS, IT, LT, LU, LV, MK, MT, NL, NO, PL, PT, RO, RS, SE,

S, SK, TR
I, 260 AT, CH, CY, DK, FI, LT, RO, SE, SK PEDU
... GB,IE PEDU
I, 30p NL RO PEDU
”2E3B/P PL PEDU
lewes  BE PEDU |§g
(. BE PEDU |

24 THFKQLFDO VSHFL,FDWLRQ

ODLQ VXSSO\ 9 a $ +] ,3

OD[ IXVH UDWLQJ 6.3A
NO, FODVV 2
1RLVH OHYHO 75dBA

Y 0D[ RSHUDWLQJ FXUUHQW VHH GDWD SODWH

Measurements according to EN 15036-1:2006

Alt.1 The noise level of the burner can be reduced by equipping the burner
with silencer. Installation must be done so it does not prevent air supply
to the burner.

Alt.2 The burner’s noise level can be reduced by connecting the burner’s air
intake to the air duct that opens into an appropriate location. Installation
must be done so it does not prevent air supply to the burner.

Bentone BFG 1




2.5 Model BFG 1 H3

Natural gas LPG

=

EN
e
/ b F50 |: /\L
[
2,5-3,5 T
7585 || ®
Flame tube Flame tube Flame tube
length mm Dimension A mm Dimension B g
145 121,5 103
245 2215 103

7KH DERYH PHQWLRQHG PHDVXUHPHQWY DUH PD[LPXP PHDVXUHPHQWYV
7KH\ FDQ YDU\ GHSHQGLQJ RQ ZKLFK FRPSRQHQWY DUH XVHG

251 %XUQHU RXWSXW %DVLF VHWWLQJV

mbar 25-100 kw
55

5,0

45 \\ ' Do not exceed working
40 N . L, HOG

3,5 AN

3,0 AN

2,5 N,

2,0 N

15 N
1,0 N

0,5

0,0

160303-631

-0,5

20 30 40 50 60 70 80 90 100

=
=

----------------- Air damper, first stage
_______ Air damper, second stage
Scale ———— Brake plate adjustment

22,0

20,0

18,0

P /

r -
16,0 =

L ~

g /

14,0

B rd
12,0 _r /

L - /
10,0

8,0
6.0 I _,——""‘ 6FDOH YDOXH YDOLG DW
L I 6 PEDU LQ IXUQDFH

" SUHVVXUH

2,0

160303-630

0,0
25 35 45 55 65 75 85 95
Burner output

2
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26 &RPSRQHQWV

© ©®© N o g M N

e < o
o c w b P O

Gas valve (MultiBloc)

Adjustment gas valve, Stage 1
Adjustment gas valve, Stage 2

Protective cover start gas adjustment
Adjustment regulator pressure

Electrical contact, gas valve

Electrical contact, gas pressure switch S9
Gas pressure switch

Connection gas valve

Ignition transformer

Gas burner control

Electrical contact, X3 (see wiring diagram)
Motor

Capacitor

Flame tube

Bentone BFG 1
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16.
17.

18.
19.
20.
21.

22.
23.
24.

25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.

Measuring point regulator pressure

Electrical contact, damper motor M2
(see wiring diagram)

Damper motor
Air regulator, Stage 1
Screw lock adjustment, Stage 1

Electrical contact, Stage 2 X5 and X6
(see wiring diagram)

Air regulator, Stage 2
Air pressure switch

Measuring point for the air pressure switch
on the low-pressure side

4=: :B:49/4.,?:=
Air intake
Reset button

Nozzle assembly adjustment
under cover plate

Cover plate

Screw for dividing the burner
Nozzle assembly

Brake plate

Ignition electrode

lonisation electrode

Nozzle

Bentone BFG 1
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2.7 Skeleton diagram

0% 0,6,20:.:9?2=:7

4
\/
£\ 6b 6a
5a bb i
’ ; 2 3 LPSI HPSI |
g f ] BH EX |
—><H
| XX
|
15 vty pom
|
l ,>IATAO:« @724 7.+
|
T L, 77:A,7A0
2. Filter
3. Pressure regulator
-t @?70?:1:=:2,>:;=0>>@=0:80,>@=492
Lt ,>:=0>>@=0:>B4?.3 :849+
Lot ,>:=0>>@=0:>B4?.3 :8,C+
1+ ,49:A,7A0
1-+: ",10?D:A,7A0

Yot 4=:;=0>>@=0:>B47?.3
"3+ , > -@=90=:.:9?=:7
>+ -%: :8;:909?7>:9:?2:=0<@4=0/:,..£:?:: 1014



3. Installation

3.1 General instructions

Installation must be carried out in accordance with current regulations and
instructions.

#30:>@;;740=249>?,770=::1:?30:1,.474?D:4>::-7420/:7?::1,8474,=4E0:348>071:B47?3:
,77:=02@7,?4:9>:>::?23,?2:?230:49>7?,77,?4:9:800?>:?230:=0<@4=08097>::1:?230:7:.,7:
authorities.

9>7?,77,?4:9 :,>>08-7D:,9/:>0??2492>:8@>?:-0:;0=1:=80/:?:::-?,49:?230:-0>7:
1>>4-70:1@9.74:9+: 97D:2,>:49?09/0/:1:=:?230:2,>:.-@=90=:8,D:-0:@>0/+%:

3.2 Instructions

?:4>:?230:49>?,770=D>:=0>;:9>4-4747?D:?::49>?=@.?2:?30:@>0=:49:/0?,47:49:?230:1@9.74:9>::

the gas burner and the entire system.

3.3 Inspection and maintenance

#30:>D>?08:8@>?:-0:8,497,490/:,?:?230:49?0=A,7:>;0.4 0/:49:?30:>0=A4.0:
schedule. If the burner is in a dirty environment, service should be done at
8:=0:1=0<@097?:49?0=A,7>+%:

3.4  Preparation for assembly

30.6:?3,?:?30:-@=90=D>:/4809>4:9>:,9/:.,;,.4?D:=,920:8,?7.3:?30:.@==097?:
-:470=%:#30:;:B0=:491:=8,?4:9::9:?230:?D;0:;7,?70:=010=>:?::?30:-@=90=:8:/07b>:
min. and max. effect.

3.5 Gas supply

9::=/0=:?2:::-?2,49:2::/::;0=,24:9,7:>,10?D :47?:4>:48;:=?,972:?3,?:?230:49>?,77,?74:9:
of the gas distribution system is carried out correctly, considering the
1:77:B492%:

. 30.6:?3,?:?30:-@=90=:4>:,;;=:A0/:1:=:?30:2,>:<@,74?D::1:?30:
installation.

. 30.6:?3,?:?30:-@=90=:2,>:.:8;:909?>:,=0:,;;=:A0/:1:=:?230:>;0.4 0/:
2,>:;=0>>@=0:>00:?D;0:;7,?20:

. Installation must be carried out in accordance with current standards.

. 4;0:7490>:>3:@7/:-0:,>>08-70/:>::?3,?:>0=A4.0:.,9:0,>47D:-0:
;0=1:=80/::9:?230:-:470=:,9/:-@=90=4%:

. 4:0:7490>:>3:@7/:-0:,>>08-70/:>::?3,?:,9D:.:9?7,849,9?>:/::9:?:.:80:

497::.:9?,.7:B4?3:?30:2,>:.:8;:909?>+

3.6  Electric connection

. Before work on the electrical connection, the current must be
disconnected so that the installation is isolated.

. :990.774:9:8@>7:-0:/:90:49:,..:=/,9.0:B4?3:?30:,;;74.,-70:
regulations.

. Connection must conform to the wiring diagram.

If any electrical connection other than that recommended
by Enertech is used, there is a risk of property damage and
personal injury.

1:



#30:>,10?D:>D>?08:«>,10?D:>B47?.3:1:=:3,?.30> :/::=>:B,?0=:70A07 :;=0>>@=0:
?08;0=,?7@=0:,9/::?730=:>,10?D:/0A4.0>-:8@>7?:-0:49>?,770/:49:?230:>,10?D:.4=.@47?:49:
accordance with current regulations for the system.

#30:.,-70>::1:?30:>,10?D:>D>?08:8@>?:-0:>0;,=,?20/:>::?23,?2:?230::@?2:492:>429,7:
4>:9:?:;7,.0/:49:?230:>,80:.,-70:,>:?730:49.:8492:>429,7+

4.2  Wiring diagram

“3IuTT

L e

L R e—
_— 1|

L — @ ]

_— . || ]

= %

Bn Brown
Bu Blue

Gn Green
Ye Yellow

92(0 =0092(077}B

Bk Black
Gy Grey
Rd Red
Wh White
Og Orange
Vt Violet

172 615 80-2



421 Component list

Gas burner control ’ #480:80?70=:?:?,7::;0=,?#49 2 igntiBOtransformer
A3  Valve, leak tester, P2 #480:807?0=":3423:.,;,.4?0 ,>:>:709:4/:A,7A0:"
2>:% " 3.1«:;?4: 7= ?2:?2,7::;0=,2492:?4
@9 oo “o 9, ’ 0=, o 80 Y2  Gas solenoid valve 2
’ lonization electrode S3  Control thermostat )
X3  Plug-in contact, burner
u2 %°/0?20.?2:=: 1 +++ 4 #08;0=,?7@=0:748470=
$%°/ « Wi 08;0=,7@=0 0 '+ Plug-in contact, boiler
;0=,?2492:1@>0 "1  Control thermostat, stage 2 .
@ 9 ', Plug-in contact, stage 2, burner
,8; :7:B:.,;,.4?D "o Huvudbrytare ) .
y 'l Plug-in contact, stage 2, boiler
Motor S8 @1??=D.6A,67
M2 ,8;0=: :?2:=:"# 1" ° " Y , >, =0>>@=0:>B47?.3

4.3 Function LME..

Mains connection and fuse
in accordance with local
regulations.

Burner motor starts

$ FKHFN WKDW WKH DLU SUHVVXUH VZLWFK LQGLFDWHYV VX€FLHQW IDQ SUHVVXUH LV
carried out.

7KH JDV VROHQRLG YDOYH LV RSHQ

7KH JDV LV LJQLWHG 7KH LRQLVDWLRQ HOHFWURGH QRZ LQGLFDWHV D fDPH

6. Operating position

,/ WKH JDV EXUQHU FRQWURO LV EORFNHG

Red light in the gas burner control is lit. The burner is restarted by pushing
the reset button.

4.3.1 Technical data

Preiginition time 3s
Postignition time 25s

Reset time after lockout <ls
Min. ionisation current at ame 5 A

160303-334



4.4  Control program at faults; fault mode
indicator LME ....

441 Colour codes

LJQDO OLJKW /('

Ignition phase, ignition controlled m Blinking yellow
2SHUDWLRQ SRRU fDPH VLJ Blinking green

Undervoltage Yellow-Red
Blinking code for fault codes x| x| x| x| Blinking red

| Off

" Yellow

4.4.2 Diagnosing alarm causes

After alarm disconnection, the red alarm signal light is lit continuously.

The diagnosing of the alarm cause can be read according to the following
>0<@09.0%

Light period
(waiting period t 10 s) Press the reset Blinking code Pause Blinking code

button >3 s

4.4.3  Limiting of starting repetitions

T2+ 4:3,>:,:1@9.74:9:B4?3:>?2,=7:=0;0?4?4:9:41:?30: ,80:4>:9:?:.=0,?0/:,?:>?,=7:
=:/4>,;;,0,=>:/@=492::;0=,24:9++: T +4++:,77:B>:8,C+:?3=00:=0;0?4?4:9>:/@=492:
continuous starting cycle.



5HG EOLQNLQJ |FPRSSible BaQses
VLJQDO ODPS /('

Blinking 2 x 1R fDPH FUHDWLRQ DW (QG RI 764
— /010.?24A0::=:1:@70/: ,80:8:94?:=4p2+
— defective or fouled fuel valves.

- ;i=-@=90=:>077492+

- /010.?24A0: =492:/0A4.0+

Blinking 3 x /3 GHIHFWLYH
- 0, 4=::=0>>@=0:>B4?7.3:>429,7:,170=:N?2"30+%
- N 0:4>:B07/0/:49::;09:;:>4724:9%+

oo

Blinking 4 x ,OOHJDO fDPH VLJQDO GXULQJ VWDUW XS

Blinking 5 x 7LPH RXW /3
- N 0:4>:B07/0/:49:::09:;:>424:9%+

Blinking 6 x Free

Blinking 7 x 7RR PDQ\ fDPH GLVDSSHDUDQFHYV GXULQJ RSHUDWLRQ

— defective or fouled fuel valves.
— /010.?74A0::=:1:@70/: ,80:8:94?:=4Pp2+

Blinking 8 x Free
%OLQNLQJ [ Free
Blinking 10 x Connection fault or internal fault, outgoing contacts or

other faults.

Blinking 14 x CPI contact not closed.

@=492:?30:/4,29:>492::1:?30:,7,=8:.,@>0 :?30:.:9?2=:7::@7?;@?>:,=0:A:77?,20
free.

. The burner is disconnected.

. C.0;?4:9 :,7,=8:>429,7:Q a:,?:-:,=/:"3%

o 10.:990.7274:9::1:?30:-@=90=:3,;;09>:,1?70=:=0>077492::97D#
. =0>>:7230:=0>0?:-@7?7:9:3+ +++7:>%+

4.45 Interface diagnostics

#::.3,920:?::49?20=1,.0:8:/0 :;=0>>:,9/:3:7/:?230:=0>07?:-@?7?:9:7:920=:?23,9:97:>+:
#::2::-,.6:?::?230:9:=8,7:;:>4?24:9 :;=0>>:,9/:3:7/:?230:=0>0?:-@?7?:9:7:920=:?3,9:
f:>+: 1:?230:2,>:-@=90=:.:972=:7:4>:49:?230:,7,=8:;:>4724:9 :4?:4>:=0>07?:-D:;=0>>492:?30:

0>07?:-@?7?:9:3x ++xx7:>4%



5. Mounting

5.1 Hole pattern

30.6:?3,?7:?730:3:70:;,?7?0=9::9:?30:-:470=:8,7.30>:?3,?::1:?30: ,920 :«>00:
#0.394.,7:/,?,~%

E
5.2  Burner installation

“x: 9>?2,77:?230: ,920:B47?3:2,>607::9:?30:-:470=4%
2. Insulate between the blast tube and the boiler door to minimize heat

radiation.
3. Check the ignition electrode and ionisation electrode.

«!010=:?::#0.394.,7:/,?,~%
St 9>7?2,77:?230:-@=90=::9:?30:-:470=:,9/:7:.6:497::?230: ,920:« —~=

+: Install the gas line on the burner. Check that the O-ring has not been
/1,8,20/:/@=492:49>?2,77,?74:9:1,>?209:B4?3:?30:>.=0B>:« %

1+ &30=0:>@;;:=?:1:=:?230:8@77?4-7:.6:4>:49.7@/0/ :?34>:>3:@7/:-0:49>?,770/+

5.3  Gas connections F
= 30.6:?30:2,>:;4;0:/4809>4:9>+:« ..:=/492:?2::7:.,7:=02@7,?4:9>-%
2. :990.7:?30:2,>:;4;0:?::?230:2,>: ,920::1:?30:8@77?4-7:.6%
3. A manual gas valve should be installed in the vicinity of the burner.
= ::80.3,94.,7:>?=0>>0>21:=.0>:>3:@7/:0C4>?:49:?30:2,>:.:990.?24:9+

I+

Check the sealing of the gas connections, including the multiblock

,9/: ,920>+%

NOTE!

1:?730:2,>:.:990.74:9:4>:A4,:,:3:>0 :?30:>@;;:=?:1:=:?230:8@77?4-7:.6:?3,?:4>:
>@;;740/:B47?3:?230:-@=90=:>3:@7/:-0:8:@97?0/:« ~x: 9>?,77:?230:>@;;:=?:>::?23,?2:?230:
underneath of the multiblock rests on it.

X1
5.4  Electric connection
1:?730:-:470=:/:0>:9:?:3,A0:,:;=0°B4=0/:.:990.7:=":.:990.72:49:?30:49.7@/0/:

connector, X2 according to the wiring diagram.

“+: Turn off the main switch.

2. :990.7:?230: @=:>?0.60=:"p:,..£:?:: 7?2+:7:°:90 :«>00: 70.?7=4.:0<@4;8097?~¢

3. Install the Eurostecker X2 on the burner.

-+ : Turn on the main switch.

X2
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30.6:?3,?:?30:.:8-@>74:9:30,/:4>:49?209/0/:1:
«>00:#0.394.,7:/,?,-%

5.6 De-aerating

94;;70+

5.7  Tightness control

&309:.30.6492:1:=:70,6,20 :?30:>:709:4/:A,7A0:8@>7?:-0:.7:>0/%: :;=0>>@=0:

2, @20:4>:.:990.720/:?2::?30:80,>@=492:94;;70:0 ,0:>00:;4.?7@=0+:#30:20>7?:
;=0>>@=0:49:?230: ?2?2492>:>3:@7/:-0:"+,:C:8,C:49707?:;=0>>@=0::=:849+:" 3:8-,=%:
1:70,6>:,=0:1:@9/:/@=492:80,>@=08097? :7:.,?20:?30:>:@=.0:@>492:>:,;D:B,?20=:
:=:70,6:/0?70.?4:9:>;=,D+: 1?70=:>0,7492%:.30.6:?230:?74237?90>>::1:?30:2,>: C?@=0:
again.

Check the gas tightness.



Vy Standard gas volume [Nm3/h] -
Gas volume at normal condition 15 °C 1013 mbar
Q Boiler output [kW] 70 kW
H, /IRZHU FDORUL,F YDOXH RI JDV >N:K P N:K 3P
Natural gas under normal conditions 15 °C 1013 mbar, EN 676
K %RLOHU HEFLHQF\ H J
f Conversion factor (pressure and temperature compensation) -
teos Gas temperature at gas meter [°C] 15°C
saro Barometric air pressure [mbar] PEDU
Peas Pressure of gas at the gas meter [mbar] 20 mbar
\% Operating volume [m?3h] -
VG *DV fRZ PHDVXUHG DW WKH JDV PHWHU >P 0.23 m®
T Measuring time for consumed gas quantity [s] \%
Calculate standard volume using the following formula:
Qo 03:6&
Vo = K-H Vi = s+y,:]:vat. 26828 82M°?3
Calculate conversion factor using the following formula:
uoﬂ PBaro:®(.3as llo'ﬂ 1/4',:®:H3
— - A--3+1/,3
f 273+, 1013 f 273415 1013 Arset
Calculate gas volume using the following formula:
vy, 8.2m323
vV = V= = Yax'383
f 3+1,3
Determine operating volume with the following formula:
ﬂ133:]G~% ﬂ1332]23i[]’ﬂ28
V = —mM V = = Yat 383
T 2" :>06

Height above

sea level [m]

Py [Mbar]

700 t<10]0)

1013 1001

900

&DORUL,F YDOXH RI

WKH JDV

Gas quality kWh/Nm 3 MJ/Nm 3 Gas quality kKWh/Nm 3
Natural gas G25 8.2 Propane G31 24.44 88.00
: 101 +

L T7i=4 CAT®9:=8,7:.:9/4?4:9>:7 1V 1,9/:73°9:8-,=""
?2:.,7:=4 A, 7@0::1:?230:2,>:.:9?,.?2:?230:2,>:/4>?2=4-@?:=%
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6. Settings

6.1 Brake plate adjustment

#30:-@=90=:4>:0<@4;;0/:B4?3:,:.:9?=:7:B34.3:.3,920>:?30:;:>4?24:9::1:?30:-=,60:
07,270:49:?230:-7,>?2:?2@-0+x:#34>:4>:@>0/:?::>0?:?30:.:==0.7:;=0>>@=0:/4110=097?4,7:,.=:>>
?30:.:8-@>7?4:9:/0A4.0:,9/:?30=0-D:207?:,:2::/:.:8-@>?4:9:B4?3:@?:;@7>,?4:9>+:#30:
>0??2492:?::-0:.@>0/:/0;09/>::9:?30:>07:0110.7?:,9/:?30::A0=;=0>>@=0:49:?30:-:470=%:

« 1=:-,>4.:>0??492 :>00:#0.394.,7:/,?,-%

Brake plate settings
. "8,770=:2,;%:?7@=9:?230:>.=0B:?::?730:=4237?
. ,=20=:2,;%:?2@=9:?30:>.=0B:?::?230:7017?

#30:>0??492::1:?30:-=,60:;7,?20:;:>4724:9:,110.?7>:?30:,4=: :B+x:#30=01:=0:?30:,4=:
8@>7?:,7B,D>:-0:=0,/5@>?0/:B4?3:?30:,4=:=02@7,?4:9:/0A4.0::1:?30:-@=90=%

6.2  Air adjustment

1=:?B:°>?,20:-@=90=>":?30:,8:@97::1:,4=:4>:>07:49:?B::/4110=097?:;:>4?4:9>+:&3009:
;0=1:=8492:,/5@>?8097?> :?30:8,C48@8:7:,/:8@>?:,7B,D>:-0:,/5@>?0/: =>7?%:
#34>:4>:-0.,@>0:,/5@>7492:?30:,4=:/,8;0=:1:=:230:8,C48@8:7:,/:8,D:,110.?2:?30:
,4=:<@,9?47?D:1:=:?230:84948@8:7:,/+:#30:8,C48@8:7:,/:4>:,/5@>?0/:-D:?@=94927
?30:,4=:=02@7,?:=:«(~%+:#30:,4=:>0?7492:,?:8,C48@8:7:,/:B477:?2309::; :,?0:>::?f,?:

.:8;70?07D:,9/:?30:,8:@9?::1:,4=:1:=:.:8-@>?4:9:4>:.:9?=:770/:-D:?30:,4=:
=02@7,?:=:«(~+: 4948@8:7:,/:4>:>0?:-D:7::>09492:?230:>.=0B:«"'=:,9/:,/5@>?492:?30:
.:9?2=:7:;7,?70:«)-:1:=:?230:/,8;0=:;:B0=0/:-D:?30:/,8;0=:8:?:=%

A
6.2.1 Airvolume

#30:,4=:A:7@80:>0?7492:1:=:?230:8,C48@8:7:,/:4>:,/5@>?0/:-D:?2@=9492:>.FO0B:«(=:
B4?3:,9:,7709:60D+: :B::;09:?30:/,8;0=:8@>?:-0:4>:/0?70=8490/:-D:?30:30,?
@?,@7?:,9/::A0=;=0>>@=0:49:?30:-:470=:,>:B077:,>::?230=:>0?7492>::9:?30:-@=90=:
>@.3:,>:?30:;:>4724:9::1:?230:-=,60:;7,?20x:#:.,/5@>7?:?30:-@=90=:,>:<@4.67D:,9/:,>:

0,>47D:,>:;:>>4-70 :,/5@>?8097?>:>3:@7/:,7B,D>:>?,=?:B4?3:?230:8,C48@38:I7:,/ :,>:

/5@>78097>:30=0:,7>::,110.7:?30:84948@8:7:,/%* Y

"0?:?730:84948@8:7:,/:-D:,/I5@>7?492:?30:.:9?2=:7:;7,?0:«)=%: D:.3,92492:>07??2492>:
:9:?230:.:9?2=:7:;7,?0:?:B,=/>:?30:34230=:A,7@0>::9:?30:>.,70 :?30::;09492::1:?30:
/,8;0=:;:B0=0/:-D:?30:/,8;0=:8:?:=:49.=0,>0> :?3@>:49.=0,>492:?30:,8:@97?:
01:,4=:1:=:?230:.:8-@>?4:9:;=:.0>>+:#::=0/@.0:?30:,8:@97?::1:,4=":;0=1:=8:?30:
1;;:>4720:,/5@>?8097?+:&309:,/5@>7492:?30:84948@8:7:,/ :D:@:>3:@7/:,7B,D>:
8,60:>@=0:?3,?:?730:/,8;0=:1:=:8,C48@8:7:,/:4>::;09:1,=:09:@23:>::?73,7:
47?:3,>:9::>4294 .,9?7:0110.7::9:?30:,8:@97::1:,4=:1:=:?230:84948@8:7:,/+x:#30:
I5@>78097?:>3:@7/:-0:;0=1:=80/:,7?0=9,?207D%: =>?:,/5@>78097::1:?30:84948@38:
7:,/:1:77:B0/:-D:,/I5@>?8097::1:?30:8,C48@8:7:,/:,9/:?2309:=0;0,?:?30:
;=:.0/@=0:@970>>:,..0;?,-70:.:8-@>74:9:4>:,.340A0/%
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6.2.2 Inlet cone, air control M

#30:,4=: :B:4>:,7>::,110.7?0/:-D:?30:;:>4?24:9::1:?230:49?,60:.:90+:#34%:=,=07D:900/>:
J/5@>78097? :3:B0OA0=:,9/:>3:@7/:-0:8,497,490/:49:?230:>?,9/,=/:;:>47?14:9:
O"# 0:1:=:2::/::;0=,24:9:,9/:>?2,=2>%:« :.,>?°49:,==:B::9:230:1,9:3:@>W%92:

49/4.,?70>:?230:;:>4?24:9::1:?230:49707?:.:90%: 9:,//4?24:9:?2::?230:>.,70::9:?230:49707?:
.:90:.,>?2492 :?30=0:4>:,7>::,:8,=6:« =~:49/4.,?7492:?230:1,.?2:=D:>0?2?2492+

6.2.3 Rotation of air intake

#30:,4=:497?,60:.,9:-0:=:?,?20/:497?2::A,=4:@>:;:>4?4:9> :49::=/0=:?:: ?2:?230:-@=90=:
into different environments.

To rotate the air intake, loosen the three screws securing the air intake and the
?B::>.=0B>:1,>?209492:?30:,4=:;=0>>@=0:>B4?2.3+:#309:=:?2,?0:?30:,4=:49?,60:?::?230:
/0>4=0/:;:>4?4:9:,9/:?7423?09:?30:>.=0B>+%

#30:,4=:49?,60:;:>4?24:9:/:0>:>:80B3,7:,110.?2:?30:,4=: :B:?3=:@23:?30:-@=90=x%:
#30:;:>4?24:9:24A492:?230:7,=20>7?7: :B:4>:B4?73:?730:,4=:497,60: /g4 D/>+

6.2.4  Air duct

:3:>0:.:990.24:9:A4,:,:,4=:/@.?:4>:,A,47,-70:49:?23=00:/4110=097?:/4809>4:9>:.»
1%:,9/:9%:88::@?0=:/4,80?20=:0 O+:#30:,4=:/@.?:4>:49>7?,770/::9:230:,4=:497,60:,7?:
?30:;7,.0:B30=0:?30:2=4/:4>:49>7?,770/:49:?30:>?,9/,=/:/0>429+

6.3 Startup

After the burner has been mounted on the boiler and the electrical connection,
/0°,0=,?4:9:,9/:?2423?90>>:.:9?=:7:3,A0:-009:;0=1:=80/":?230:-@=90=:4>:=0,/D:7?::
>?2,=?°@ ;%

, X

10,/:?730:>0.?24:9>:/0,7492:B4?3:2,>:A,7A0:,9/:;=0>>@=0:>B47.3:>0??492>:-01:=0:
>?,=?2°@ ; +

, =

;09:?230:-,77:A,7A0:,9/:?7@=9::9:?730:8,49:>B4?.3 :>?,=?2:?230:-@=90=:,9/:-0249:
>0?7?492:@;:?30:>D>?08+

6.4  Control of combustion

30.6:.:8-@>?4:9:@>492: @0:2,>:,9,7D>4>:49>?=@8097?>+:"0?:?30:-@=90=:?2::,-:@7?:
20% excess air and check that good combustion is obtained. Check the actual
2,>: :B::9:?30:2,>:80?0=:?::09>@=0:7?3,?:?30:.:==0.72:49;@7?:;:B0=:4>:,.340A0/%

Recommended air excess at basic setting

Gas quality ([FHVV DLU fXH JDVHV Max % CO,

% O, % CO, Lambda 1.2
Natural gas 3-5 |10

Butane |11.5

Biogas 3-5




#30:,4=:;=0>>@=0:>B4?.3:8@>7:-7:.6:?230:-@=90=:41:?30:,8:@97::1:,4=:1:=:
:8-@>?4:9:-0.:80>:7?:::7:B+:#30:,4=:;=0>>@=0:>B4?.3:8@>?:-0:>07?:>::?3,?:49:
?30:0A09?::1:,:7,.6::1:,4=:>@;;7D:,?:?30:-@=90=D>:8,C+::=:849+:.,;,.4?D:=0,.?2>:
-01:=0:?30:8:94?:=0/:;=0>>@=0:/=:;>:>::8@.3:?3,?:;::=:

= 108:A0:;=:?70.?74A0:.:A0=%

Be careful when adjusting the air pressure switch; it contains
a live component.

2. Start the burner.

3. ,=01@77D:?7@=9:?30:>.,70::9:?230:,4=:;=0>>@=0:>B4?.3:.7:.6B4>0:@9?47:?30:
,4=:,=0>>@=0:>B4?7.3:>?:;>:?730:-@=90=x%:

St 0,>@=0:,9/:9:270:?30:7:B0>7?:,4=:;=0>>@=0:49:?30:09?4=0:B:=6:,=0,%

= "0?:?30:,4=:;=0>>@=0:>B4?2.3:?::,-:@?:73°7,0:7:B0=:23,9:?230:7:B0>7?:

9:?20/:;=0>>@=0+=:
1+: Testrun the burner and check the function in the entire work area.

Ot 10:?2:;,=:20.?74A0:.:A0=%

172535 11-2



#30:2,>:;=0>>@=0:>B4?.3:8@>?:=0,.2:?2::?2:::7:B:,:.:990.?24:9:;=0>>@=0:7?::
?230:-@=90=":;=0A09?:?30:-@=90=:1=:8:>?7,=?2492:,9/:>?:;:?230:-@=90=:/@=492:
:;0=,?24:9+:#30:-@=90=:8,D:>?,=?:,2,49:B309:?30:.:990.?24:9:;=0>>@=0:3,>:=4>009:
,-:A0:?230:>07?:;=0>>@=0::9:?30:2,>:;=0>>@=0:>B47?.3%

“*: 108:A0:;=:?70.274A0:.:A0=x%:

2. ;09:80,>@=492:>:.607:,9/:.:990.7:,:8,9:80?0=:1:=:80,>@=492:

.:990.?24:9:;=0>>@=0%
3. Start the burner.

Sk 0,>@=0:,9/:9:?20:?30:.:990.?74:9:;=0>>@=0:?::?30:-@=90=:,?:?30:
34230>7:49;@7?:;:B0=%
= "0?:?230:2,>:;=0>>@=0:>B4?.3:?::,:A,7@0:73°",©:7:B0=:73,9:230:9:?0/:

;=0>>@=0+:

1+: Check the setting by carefully closing the ball valve and at the same
?480:80,>@=492:?30:.:990.724:9:;=0>>@=0%

Ot &309:?30:2,>:;=0>>@=0:>B47?.3:>?:;>:?230:-@=90=":?30:80,>@=0/:A,7@0:
8@>?:,;;,=:C48,?07D:.:==0>;:9/:?2::?230:>0??492::9:?230:2,>:;=0>>@=0:
switch.

8. ;09:-,77:A,7TA0%:
Y+ : Remove manometer and close measuring socket.

“3+: 10:?:;=:?20.24A0:.:A0=x%:

Check gas tightness.
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7. Gas valve, MultiBloc ZRDLE 405-420

All gasline components shall be assembled and mounted
without bending, torque and outher mechanical or thermal
stress.

-<—— 5
& 4
<«—— 6
1 <«— 8
-« O
13 12/
= ,>::=0>>@=0:>B47?.3 ,C+:49707?:;=0>>@=0%:913:8-,=%:
2 970?2::=0>>@=0 /5@>?,-70:2‘:A0=9:=:;=O>>@=Ol/2:::
S3 et 3 A0 308, =
3. tA0=9:=:B47?3:;=0>>@=0:,/5@>?8097 CLrCiepditusiAr.ieipusig-, =
Yy D/=,@74.:/0A4.0:,/5@>78097::1:>2,20-p:°:-M3:",3:A1u3:°:,3:8-,=
LE =:?0.?24A0:.:A0=":>7?,=2:2,>:,/5@>?8092709:4/:A, 7A0%:"7:B::;09492:A, 7A0>:
14 . 6:> =0B:1:=:::B:./5@>2809? B4?3:,/5@>7?,-70:>?,=?:7:,/ :>?2,20:":,9/:

stage 2.
°+: Main valve

#@=9:7::?230:701?:A:?230:>?7,=?:2,>:::B:4>:
increased.
Yazt: #0>7:94;;70 :;=0>>@=0:,1?70=:2:A0=9:=

8. 9:-:1:=:,/5@>?8097::1:>?,20:"

“3+: #0>7:94;;70:1:=:9:EE70:;=0>>@=0

I+

: Filter
e 4C492::,920

"9 + :Ball valve



$GMXVWPHQW RI VWDUW JDV fRZ
For stage 1, loosen the lock screw a. Turn the hydraulic 108:A0:?30:;=:20.24A0:.:A0=:.%
[OA4.0:0%: #@=9:730:,/5@>?8092:69:-:/:«@>0:230:;=:20.24A0:. .
?2::230:=423?2:A:?30:2,>: :B:4>:=0/@.0/ ?::7-:2::?230:/0>4=0/:>?,=?:2,>: :B%
?2::?230:701?:A:?230:2,>: :B:4>:49.=0,>0/ #@=9:7::?230:=42372:A:?230:>?,=72:2,>: :B:4>:=0/@.0/
Forstage2, :?2@=9:?30:3D/=,@74.:/0A4.0:-% #@=9:?::?230:701?:A:?230:>?,=?2:2,>: :B:4>:49.=0,>0/
?::?230:=423?:A:?30:2,>: :B:4>:=0/@.0/:
?2::230:701?:A:?230:2,>: :B:4>:49.=0,>0/

Do not forget to tighten the lock screw again.

Adjustment of governor

/I5@>?::@?70?:;=0>>@=0:1=:8:2:A0=9:=:-D:80,9>::1:,:>.=08B:
/=4A0=%: 49+:,9/:8,Cx::@?70?:;=0>>@=0>:.:==0>;:9/:?::

L =213 ?7@=9>::1:?730:>;=492+: ?:4>:9:?:;:>>4-70:?::.3,920:
;=0>>@=0:>;=492>:49::=/0=:?::.3,920:?30::@?707?:;=0>>@=0+%

#@=9:2::?230:=42372:A:?230::@7?70?:;=0>>@=0:4>:49.=0,>0/
#@=9:2::?230:701?:A:?230::@°?70?::=0>>@=0:4>:=0/@.0/

? 2::1:>7 =7 o
/5@>28097::1:2:A0=9:= /5@>78097::1:>7,=7:2,>: B

,>A7TA0 T @724 7:.:)0 .3 °.u3

7:B:,/I5@>78097



BT - ,::72»:>.=0B0/:>0,7492:;7@ 2

7.6.2 Electrical connection

S 20/S 50

it




8. Service

"0=A4.0:,9/:8,49?09,9.0:B:=6:8,D::97D:-0:;0=1:=80/:-D:<@,74:0/:

:0=>:9907+: 0=1:=8::;0=,?4:9,7:.30.6::1:,77:>,10?D:>D>?208>:,9/:.:8;:9097?7>:
,2:0,.3:>0=A4.04+: 97D: 90=?0.3::=4249,7:;,=?>:>3:@7/:-0:@>0/:B309:=0;7,.492:
.:8;:9097?>+:

Use caution when operating the burner, surfaces may be hot.

8.1 Burner Service Schedule, Gas

"0=A4.492:8@>7?:-0:.,==40/::@?::9.0:,:D0,=::=:,170=:9"333:3:@=>::1::;0=,?24:9+

Inspection of electrical installation 1 year 3,000 h

Filter \HDU UHSODFHPHQW DW aS! PEDU K UHSODFHPHQW DW

Brake plate Replacement/cleaning 1 year Replacement/ceaning 3,000 h

Fan wheel 1 Year 3,000 h
Replace if need for cleaning/imbalance ~ Replace if need for cleaning/imbalance

8.2  Component replacement intervals

Control system 10 years 250,000 starts
Pressure switch 10 years 250,000 starts
89 f DPH VHQVRU 10,000 h N/A

Gas valve without leak testing 10 years 250,000 starts
Gas pressure switch 10 years 250,000 starts
Damper motor N/A 500,000 starts

#30:-@=90=:,9/:47?>:.:8;:909?>:8@>?:-0:=0.D.70/:,..:=/492:?::,;;74.,-70:=02@7,?4:9>+



8.3 Combustion device

T 4>.:990.7:?30:8,49:;:B0=:,9/:>3@7?::11:?30:1@07:>@;;7D=
Before obtaining access to electrical and fuel line components
all supply circuits must be disconnected.
2. 108:A0:?30:2,>:;4;0:,1?0=:09>@=492:?3,?2:?230:2,>:4>:?2@=90/::11+%
3. 108:A0:?30:-@=90=:1=:8:?230:-@=90=: ,920+: @77::@7?:?30:-@=90=+*:
Disconnect the blast tube and remove it.
ko 1:90.0>>,=D :.70,9:?30:-=,60:;7,?70:,9/:9:EE70+%
LE 30.6:?730:4294?24:9:070.?2=:/0:,9/:4:94>,?24:9:070.?7=:/0%£:10;7,.0:41:
90.0>>,=D+:«!010=:?::#0.394.,7:/,?,:1:=:>0??2492::1:070.?2=:/0>~
1+ 9>?,77::9:?30:-7,>?2:?2@-0:,9/:1,>?09:?30:-@=90=::9:?30:-@=90=: ,920+%
O+ 9>7?,77:?30:2,>:;4;0%
8. 30.6:?30:2,>:;4;0:1:=:70,6,20%
Yat: "B4?.3::9:230:8,49:;:B0=:,9/::;09:?30:1@07:>@;;7D+:

3+ "?,=2:-@=90=:,9/:.30.62,/5@>7:.:8-@>?4:9+

:KHQ VHUYLFLQJ UHSODFLQJ FRPSRQHQWYV ZKLFK D*HFW WKH
combustion, gas side leakage analysis and check should be
performed on the system.

172 625 15-2



8.4  Fan motor replacement

I+

4>.:990.72:?30:8,49:;:B0=:,9/:>3@7::11:?30:1@07:>@;;7D#%

Before obtaining access to electrical and fuel line components
all supply circuits must be disconnected.

2. ::>09:?30:>.=0B:,>>08-7492:?30:1=:9?:;40.0::1:?30:-@=90=:,9/:?30:
fan housing, but not more than that the fan housing can be removed
1=:8:?730:1=:97:;40.0%+: 4>.:990.7:?30:.,-70>:?2::?230:8@7?4-7:.6%

3. 108:A0:?30:1,9:3:@>492:1=:8:?730:1=:9?:;40.0:,9/:;@77:47?:-,.6B,=/>:
until the cables to the ignition electrode and ionisation electrode can
be loosened.

I+

Disconnect the electric bracket to the motor.

I+

::>09:?30:>.=0B:3:7/492:?30:070.?=4.,7:-=,.607?%

1+: Remove the cable conduit for the ignition electrode and ionisation

electrode.
0% 0:>09:?30:>.=0B>:« =:3:7/492:?230:8:?:=: ,920 :,:;.>¢+
8. 41?::11:?30:8:?2:=%

¥, = : Disconnect and remove the fan wheel.

"3+ : Install the fan wheel on the new motor and tighten the locking screw.
#30:1,9:B3007:>3:@7/:-0:49>?,770/:49:?230:-:?7?2:8:;:>4?24:9:,2,49>?:?230:

motor shaft.

Tt 4?2:49:?230:8:?:=: ,920:,2,49>?2:230:1,9:3:@>492+

e >>08-70:?30:8:?:=: ,920:,9/:?30:1,9:3:@>492+:#4237?209:?30:>.=0B>:
alternatively and not one at a time.

B3 7,.0:?230:.,-70:.:9/@47?:,9/:?30:3:>0:1:=:?230:,4=:;=0>>@=0:>B47.3:49:
1>4724:9+

" .+ : Install the screws in the electrical bracket.

“, £ : Connect the motor cable. Connect the ignition electrode and
ionisation electrode.

1t >>08-70:7?30:1,9:3:.@>492:,9/:?230:1=:97:;40.0%
‘°+: "B47?.3::9:?30:8,49:;:B0=:,9/::;09:?30:1@07:>@;;7Dxz:
“»+: "?,=?2:-@=90=:,9/:.30.62,/5@>7:.:8-@>?4:9+

KHQ VHUYLFLQJ UHSODFLQJ FRPSRQHQWY ZKLFK D*HFW WKH
combustion, gas side leakage analysis and check should be
performed on the system.

172 625 16-2



8.5

I+

3.

I+

I+

8.

Yax

‘34

C -

Air intake and suction cone

4>.:990.72:?30:8,49:;:B0=:,9/:>3@7::11:?30:1@07:>@;;7D#%

Before obtaining access to electrical and fuel line components
all supply circuits must be disconnected.

::>09:?30:>.=0B:,>>08-7492:?30:1=:97:;40.0::1:?230:- | =90=:,¢/:?30:
fan housing, but not more than that the fan housing can be removed
1=:8:?730:1=:97:;40.0%+: 4>.:990.7:?30:.,-70>:?2::?230:8@7?4-7:.6%

108:A0:?30:1,9:3:@>492:1=:8:?730:1=:9?:;40.0:,9/:;@77:47?:-,.6B,=/>:
until the cables to the ignition electrode and ionisation electrode can
be loosened.

4>.:990.?2:?30:.,-70:?::?30:/,8;0=:8:?2:=:,9/:?230:.,-70:?::?230:
second stage thermostat.

$9>.=0B:?30:.:A0=::1:?30:-°;:70: @=::;7@2:?::?230:>0.:9/°>?,20:
thermostat and remove it from its attachment..

::>09:?30:>.=0B>:« =:3:7/492:?30:,4=:>B4?.3 :u:;.>+:108:A0:?30:,4=:
switch.

1:>09:?30:>.=0B>:« =:3:7/492:?230:,4=:497,60 :9:;.>%
Remove the air intake.

: ::>09:?30:>.=0B:« =:3:7/492:?30:49707?:.:90:,9/:9:?20:?30:49707?:.:90:
i>4724:9+

: Remove the inlet cone from the fan housing. /

J
30.6:?30:1@9.?24:9:,9/:,;;0,=,9.0::1:?730:/4110=09::.:8;:9097>:49:
?30:,4=:=02@7,?4:9+: 70,9:,9/:=0;7,.0:?30:.:8;:9097?>:,>:900/0/+

" u+ :Assemble the burner. Be careful when installing the inlet cone - install

4?2:49:?230:>,80:;:>4?24:9:,>:4?:B,>:-01:=0:-0492:=08:A0/%

"9 + :Fit the O-ring in the groove between the fan housing and inlet cone.

I+

I+

B309:730:,4=:49?,60:4>: ?2?20/%
:990.7:?30:-°;:70: @=::;7@2:?::?230:>0.:9/°>?,20:?730=8:>7?7,?+t+

:990.7:?30:.:990.?:=>:?2::?230:/,8;0=:8:?:=:,9/:>0.:9/°>?,20:
thermostat.

"B4?.3::9:?730:8,49:;:B0=:,9/::;09:?30:1@07:>@;;7Dx=:
"?,=?:-@=90=:,9/:.30.62,/5@>?:.:8-@>74:9+

:KHQ VHUYLFLQJ UHSODFLQJ FRPSRQHQWYV ZKLFK D*HFW WKH
combustion, gas side leakage analysis and check should be
performed on the system.

172 625 20-2



4>,:990.?2:?730:8,49:;:B0=:,9/:>3@7?::11:?30:1@07:>@;;7D%

Before obtaining access to electrical and fuel line components
all supply circuits must be disconnected.

Yat: 4>.:990.?2:?30:070.?7=4.,7:.:9?2,.?2:1=:8:?30:/,8;0=:8:?:=%

20. $9>.=0B:?30:?B::>.=0B>:?3,?7:3:7/:?30:/,8;0=:8:?:=+x:108:A0:?30

motor.

VR 472:?730:90B:8:?:=+: 9>@=0:?3,?7:?30: ,?:>@=1,.0::1:?30:8:?:=:>3,17:4>:
?2?0/:,2,49>7?2:?230:.:==0>;:9/492:>@=1,.0:49:?30:/,8;0=:3:70%

:990.7:?230:070.?7=4.,7:.:9?,.2:?2::7

"B4?.3::9:?730:8,49:;:B0=:,9/::;09:?30:1@07:>@;;7D=:

"?,=?2:-@=90=:,9/:.30.62,/5@>7?:.:8-@>?4:9%

22.
23.

(TR

:KHQ VHUYLFLQJ UHSODFLQJ FRPSRQHQWYV ZKLFK D*HFW WKH
combustion, gas side leakage analysis and check should be
performed on the system.



86 )DQ ZKHHO

8.6.1 Inspection

Tt 4>.:990.72:?30:8,49:;:B0=:,9/:>3@7?::11:?30:1@07:>@;;7D=

Before obtaining access to electrical and fuel line components
all supply circuits must be disconnected.

2. ::>09:?730:>.=0B:,>>08-7492:?30:1=:9?:;40.0::1:?30:-@=90=:,9/:?30:
fan housing, but not more than that the fan housing can be removed
1=:8:?730:1=:97:;40.0+: 4>.:990.?7:?30:.,-70>:?2::?230:8@7?4-7:.6%

3. 108:A0:?30:1,9:3:@>492:1=:8:?230:1=:9?7:;40.0:,9/:;@77:47?:-,.6B,=/>:
until the cables to the ignition electrode and ionisation electrode can
be loosened.

-+ Visually check the fan wheel. Carefully rotate the fan wheel with your

920=>::=:,:?2::7%
LE 1:;:>>4-70 :.,=01@77D:.70,9:?30:1,9:B3007:41:47:4>:9:?:30,A47D:>:470/%
1+ 1:?73:=:@23:.70,9492:4>:/0080/:90.0>>,=D :;=:.00/:?:: ,9:B3007:
Service. If cleaning is not necessary, assemble the burner.
Ot "B4?.3::9:?730:8,49:;:B0=:,9/::;09:?30:1@07:>@;;7D=:
8. "?2,=?2:-@=90=:,9/:.30.62,/5@>7?:.:8-@>74:9¢
8.6.2 Service
Yazt: 4>.:990.7:?30:8,49:;:B0=:,9/:>3@7?::11:?30:1@0 | -@+—+D=*
34 ::>09:?30:>.=0B:,>>08-7492:?30:1=:9?:;40.0::1:?30:-@=90=:,9/:?30:

fan housing, but not more than that the fan housing can be removed
1=:8:?230:1=:9?:;40.0+: 4>,:990.?2:?30:.,-70>:?2::?230:8@77?4-7:.6%

“+: 108:A0:?30:1,9:3:@>492:1=:8:?30:1=:97:;40.0:,9/:;@77:47?:-,.6B,=/>:
until the cables to the ignition electrode and ionisation electrode can
be loosened.

e 1:>09:?30:>.=0B>:« =:3:7/492:?30:,4=:497,60 :7:;.>%
" § £ :Remove the air intake.

Tt ::>09:?730:>.=0B:« =:3:7/492:?30:49707?:.:90:,9/:9:?20:?30:49707?:.:90:
i>4724:9+

~, £: Remove the inlet cone from the fan housing.

"1+ : Clean the fan wheel. If necessary, disconnect and remove the fan
wheel for more thorough cleaning of the fan and fan housing.

“©+: Install the fan wheel and tighten the screw. The fan wheel should be
49>?,77O/:49:’?30:-:??:8:;:>4?4:9:,2,49>’?:?30:8:?:=:73,1?J_r

" » + : Assemble the burner. Be careful when installing the inlet cone — install it
49:?30:>,80:;:>4724:9:,>:4?:B,>:-01:=0:-0492:=08:Au/%*

" Y, + Fit the O-ring in the groove between the fan housing and inlet cone.

B309:?730:,4=:49?,60:4>: ?2?20/%
20. "B4?.3::9:?730:8,49:;:B0=:,9/::;09:?30:1@07:>@;;7Dx%:
Wt "?,=?2:-@=90=:,9/:.30.62,/5@>7?:.:8-@>?4:9+

KHQ VHUYLFLQJ UHSODFLQJ FRPSRQHQWY ZKLFK D*HFW WKH
combustion, gas side leakage analysis and check should be
performed on the system.

172 625 18-2



8.7 Electrical package

Check that the screw holding the electrical bracket is tightened so that good
0,=?3:.:990.74:9:-0?B009:?30:;,.6,20:,9/:?30:-@=90=:-:/D:4>::-?,4

$>0::97D:070.?7=4.:.:8;:909?>:=0.:8809/0/:-D: 90=70.3+

8.6.3 Complete electrical package replacement
= 4>.:990.7:?730:8,49:;:B0=:,9/:>3@7?::11:?30:1@07:>@;;7D%

Before obtaining access to electrical and fuel line components
all supply circuits must be disconnected.

2. ::>09:?30:>.=0B:,>>08-7492:?30:1=:9?:;40.0::1:?30:-@=90=:,9/:?30:
fan housing, but not more than that the fan housing can be removed
1=:8:?30:1=:97:;40.0+: 4>.:990.?:?30:.,-70>:?2::?230:8@77?4-7:.6%

3. 108:A0:?30:1,9:3:@>492:1=:8:?30:1=:97:;40.0:,9/:;,@77:4?:-,.6B,=/>:
until the cables to the ignition electrode and ionisation electrode can
be loosened.

St

4>.:990.7:?30:070.?=4.:.:9?2,.?2:?::?230:8:?:=":/,8;0=:8:?:=":

8@7?4-7:.6:,9/:?230:-°;:70: @=::;7@2:?::?730:>0.:9/°>?,20:?230=8:>?,7+

L 108:A0:?730:.:A0=::1:?30:-°;:70: @=::;7@2:?::?230:>0.:9/°>?,20:
thermostat and remove it from its attachment.

1+ ;09:?230:,4=:;=0>>@=0:>B4?.3:,9/:/4>.:990.72:?230:.,-70>+%: :?0:3:B:
?30:,4=:;=0>>@=0:>B4?.3:4>:.:990.?20/%

Ot ::>09:?730:>.=0B:3:7/492:?30:070.?7=4.,7:-=,.607%

8. Disconnect the ignition electrode and ionisation electrode cables
1=:8:730:070.7=4.,7:;,.6,20%

Yat: ?7?2,.3:230:90B:070.?=4.,7:;,.6,20%

"3+ : Connect the ignition electrode and ionisation electrode in the new
070.?=4.,7:;,.6,20%

"+ : Install the screws in the electrical bracket.

IV 472:230:-°;:70: @=::;7@2:?::?230:>0.:9/°>?,20:?230=8:>?7,?2:49:47?>:
,?2?,.38097?:,9/::?2:?230:.:A0=:?::47¢+

B :990.7:?30:.,-70>:?::?230:,4=:;=0>>@=0:>B4?.3:,9/:49>?,77:?30:.:A0=%:
Ensure correct connection.

Tt :990.7:?30:8:?:=:.,-70 :/,8;0=:8:?2:=:8@7?4-7:.6:,9/:?230:-°;:70:
@=::;7@2:?::?230:>0.:9/°>?,20:?30=8:>?,?+

Tt >>08-70:?30:1,9:3:@>492:,9/:1=:9?7:;40.0%
‘1+: "B47?.3::9:?730:8,49:;:B0=:,9/::;09:?30:1@07:>@;;7Dx%:
‘ot "2, =?2:-@=90=:,9/:.30.62,/5@>7?:.:8-@>74:9%

KHQ VHUYLFLQJ UHSODFLQJ FRPSRQHQWY ZKLFK De HFW WKH
combustion, gas side leakage analysis and check should be
performed on the system.

172 625 21-2



8.7.1 Single electrical package component replacement

= 4>,:990.72:?30:8,49:;:B0=:,9/:>3@7?::11:?30:1@07:>@;;7D#%

Before obtaining access to electrical and fuel line components
all supply circuits must be disconnected.

2. ::>09:?30:>.=0B:,>>08-7492:?30:1=:97:;40.0::1:?30:-@=90=:,9/:?30:
fan housing, but not more than that the fan housing can be removed
1=:8:?730:1=:97?:;40.0+: 4>.:990.?72:?30:.,-70>:?::?230:8@7?4-7:.6%

3. 108:A0:?30:1,9:3:@>492:1=:8:?230:1=:9?:;40.0:,9/:;@77:47?:-,.6B,=/>:
until the cables to the ignition electrode and ionisation electrode can
be loosened.

-+: Remove the gas burner control.

L 108:A0:?30:.,-70::1:.:8;:9097?>:?::-0:=0;7,.0/+*: 4>.:990.7:?230:.,-70:49:
the terminal board.

1+: Insert the new cable.

°+: Check that all wires enter the terminal board and that they are
securely fastened.

8. Switch on the gas burner control.

Yak: >>08-70:?30:1,9:3:@>492:,9/:1=:97:,40.0%

“3+: "B47.3::9:?30:8,49:;:B0=:,9/::;09:?230:1@07:>@;;7D%:
"+t "?,=?:-@=90=:,9/:.30.62,/5@>?:.:8-@>74:9%

When the ignigtion transformer, air switch, gas switch and gas burner control
.19?2,490/:49:?30:070.?7=4.,7:;,.6,20:,=0:-0492:=0;7,.0/7:9::B:=6:900/>:?::-0:
done in the socket.

KHQ VHUYLFLQJ UHSODFLQJ FRPSRQHQWY ZKLFK D*HFW WKH
combustion, gas side leakage analysis and check should be
performed on the system.



The burner is monitored in the standard version according to the ionization

:=49.4;70+:#30:4:94E,?4:9:. @==09?:8@>?:-0:.30.60/:,?:0,.3:>0=A4.0::..,>4:9+:
#30:4:94E,?4:9:. @==097?:4>:80,>@=0/:B4?3:,:84.=:,8;0=80?0=:«[ =-:B34.3:4>:
.:990.7?0/:49:>0=40>:B47?3:?30: ,80:070.?=:/0:,9/:?30:2,>:-@=90=:.:9?2=:7%:
:990.7:?30:[ :80?0=:,>:>3:B9:-07:B+:#30:84948@8:=0<@4=0/:4:94E,?4:9:

.@==097:4>:>3:B9:49:?30:?,-70+: @=492:9:=8,7::;0=,?24:9 :?234>:. @==09?:8@>7:-0:
>4294 .,9?7D:34230=:;=010=,-7D:8:=0:?3,9:73:[ +:

?::0,=?3 :/4=?::=:?3,?:?230: ,80:070.?=:/0:8,D:900/:?::-0:,/5@>?0/+:#30:B=:92:

2,>2, 4=:84C:.,9:,7>::.,@>0:?:::7:B:4:94E,?4:9:. @==097%:
Technical data

Short-circuit current Max. AC 100-300 mA

Required current to ensure detection Min. DC 3 pA

2SHUDWLRQDO LQGLFDWRU ODBSAPECVKHYV JUHHQ

172 615 02-3



#30:$%:>09>:=:>3:@7/:9:?:-0:0C;:>0/:?::208;0=,?7@=0>:34230=:?3,9:13:V +:#30:
.@==097:;,>>492:?3=@23:?30:$5%:>09>:=:B309:47:4>:7423?0/:8@>?:-0:,?:70,>7?:°3;

[ £:#30:. @==097:.,9:-0:80,>@=0/:@>492:,:=:?,=D:.:47:49>?=@8097?+:

90.0>>,=D::97D:41:,:8,71@9.?24:9:4>:>@>;0.?20/%

8.8.3  Flame monitoring UV-detector (QRC)

12 LME23... |
Bu Bk Bn

N
-

I

A DC

QRCL...

Technical data

Short-circuit current Max. AC 100-300 mA

Required current to ensure detection Min. DC 40 pA
2SHUDWLRQDO LQGLFDWRU ODRSBUADVKHV JUHHQ

:.30.6:4>:



Handing over of the installation

,60:=0;0,?0/:>?,=7:,?2?08;?>:?2::09>@=0:?3,?:?230:,/5@>?8097?>:
function.

7:>0:?30:-,77:A,7A0:/@=492::;0=,?24:9:?::.30.6:?3,?:230:2,>:>B47?.3:
switches off at the set value.
108:A0:?30:3:>0:1:=:?30:,4=:;=0>>@=0:>B4?.3:?::.30.6:?3,?:?230:-@=90=:
locks out.

30.6:?3,?:,77:;=:?20.?4A0:.:A0=>:,9/:80,>@=08097:94;;70>:,=0:

mounted and fastened.

477::@7:90.0>>,=D:?20>?:=0;:=?>4%
9>?=@.7:?30:;0=>:9>:49:.3,=20::1:?30::;0=,24:9::9:?30:>0=A4.0::,9/:
maintenance of the installation and what to do should any troubles

occur.

9>;0.?74:9:,9/:>0=A4.0:8@>7?:-0:.,==40/::@7?:-D:,@?3:=4E0/:;0=>:9907%

Review and service should be performed by authorised
personnel only.

172 615 04-2



10. Troubleshooting

:9/4?24:9>:1 , A:@=,-70:?::?=:@-70°1=00::;0=,?4:9::1:?30:>D>?08:.,9::97D:-0:
2@,=,9?00/:?3=:@23:?30:49?0=,.?274:9:-0?B009:?3=00:1,.?2:=>%:070.?=4.4?D :2,>: :B:,9/:
combustion air. If any of these factors change, it may cause a malfunction.

01:=0:=0<@0>7?492:>0=A4.492 :.30.6:?30:1:77:B492:;:49?>%

= =0:?30:>D>?08D>:2,>:?7,;>::;09A

2. =0:730:1@>0>:497?,.?2:,9/:4>:?230:;:B0=::9A

3. =0:.:9?=:7:/0A4.0>:«=::8:230=8:>?,? :-:470=:?230=8:>?,? :0?2.£-:.:==0.?27D:>07?A
= >:?230=0:>@2.4097:2,>::=0>>@=0:7?::230:-@=90=A

= =0:?30:-@=90=:.:9?2=:7>::9:>?,9/-D:,9/:9:?:7:.60/A

1+ >:230=0:>@2.4097:,4=:>@:;;7D:?::?30:-@=90=A

Cause of fault Action
%XUQHU GRHV QRW VWDUW

No power. Check the fuse, thermostat and electrical connections.

Burner control faulty. Replace.

%XUQHU PRWRU UXQQLQJ QR LJQLWLRQ VSDUN DW WKH HQG RI SUH DHUDWLRQ

Ignition electrodes in contact with each other or earth. Adjust.
Poor connection to cable connectors. Adjust connection.

Transformer damaged, no power to secondary winding. Replace the transformer.

Gas solenoid valve faulty. Replace.

No power to solenoid valve. Check the connection.
Ignition load incorrectly set. ,QFUHDVH GHFUHDVH JDV VXSSO\ 5HGXFH DLUfRZ
Air pressure gauge incorrectly set or faulty Check the settings and reset, or replace

No ionisation current or UV cell incorrectly positioned. Adjust ionisation electrode and UV cell Check cables and
connectors.

Voltage lower than 185V. Contact an electrician.

Poor earth connection. Ensure adequate earth connection.




%XUQHU WULSVY GXULQJ SUH DHUDWLRQ

Air sensor faulty or incorrectly set. Increase/decrease air setting. Reduce air volume.
Ignition load incorrectly set. ,QFUHDVH GHFUHDVH JDV VXSSO\ 5HGXFH
Gas pressure too low. Increase pressure. If necessary, contact gas supplier.

DLUfRZ

3XOVDWLRQV DW VWDUW XS

Ignition electrodes incorrectly set. Adjust .
Gas pressure too high. Check and adjust using pressure gauge and pressure control valve.
Flue gas side blocked. &KHFN WKH FKLPQH\ fXH

%XUQHU SXOVDWHYV GXULQJ RSHUDWLRQ

Burner incorrectly set. Adjust.
Burner dirty. Clean the burner.
Incorrect chimney. Check and modify dimensions if necessary.

%XUQHU IXQFWLRQLQJ SURSHUO\ EXW ZLWK RFFDVLRQDO EORFNDJH

lonisation current too low. Check. Must be at least 6pA, but should ideally lie between 8-20pA.

UV cell incorrectly positioned. Adjust.

Voltage drop at certain times. 0XVW QRW GURS EHORZ RI UDWHG YRO
necessary.

Incorrectly set or faulty air sensor. Check the settings and reset, or replace.

Ignition electrode overload. Replace.

Burner control ambient temperature too high. Insulate for heat, Max. 60 °C.

Ignition spark too weak. Check the transformer.

WDJH &RQW

3RRU FRPEXVWLRQ

Poor draught conditions. Check the chimney.

Flue gas temperature too high. Boiler overloaded Decrease the gas volume, sweep the chimney if
necessary.

CO2 content too low. Choke the air supply. Check the boiler for any leakages. Choke the

draught if too high.

&2 FRQWHQW WRR KLJK

6XUSOXV DLU ZKHQ XVLQJ QDW XU D Ohakp tie RiksGpy.L TXH,HG
petroleum (propane, butane).

Poor air supply. 2SHQ WKH DLU VXSSO\ &KHFN fXH JDV GDPSHU
Holes in gas nozzle clogged. Clean.
Poor fresh air intake. Check and increase.

Flame at incorrect angle due to combustion head out of Check the combustion head and readjust.
position.

&RQGHQVDWLRQ EXLOG XS LQ ERLOHU DQG FKLPQH\

Flue gas temperature too low or gas volume too low. 5DLVH WKH fXH JDV WHPSHUDWXUH E\ LQF
the chimney.

rUHDVLQJ JD




Installation Boiler
Name: Type: 4/51:/E<7'A
Address: Burner
Type: 4/51:/E<7'A
Installed by: Date:
Date
Nm?3:2,>27 Governor Co, CO Fluegas | lonisation Pressure 2.409.0
?08; | current
Fire Chimney
room
Measure -
ment Before After % % Y, [: mbar mbar %
Small Flame
,=20:
Flame
Measures
Date
Nm?3:2,>23 Governor Co, Cco Fluegas | lonisation Pressure 2.409.0
?08; | current
Fire Chimney
room
Measure -
ment Before After % % \Y [: mbar mbar %
Small Flame
,=20:
Flame
Measures
Date
Nm3:2,>2 Governor Co, co Fluegas | lonisation Pressure 2.409.0
?08; | current
Fire Chimney
room
Measure -
ment Before After % % \% [: mbar mbar %
Small Flame
,=20:
Flame
Measures
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EU Declaration of conformity

Bentone Gas Burners

Type: 1>@5</-@1< ;’ Type: 1>@5</-@1< ;°
BFG 1 CE-0123CT1269 BG 550 CE-0123CT1326
STG 120 CE-0123CT1270 BG 650 CE-0123CT1348
STG 146 CE-0123CT1281 BG 700 CE-0123CT1359
BG 300 CE-0123CT1292 BG 800 CE-0123CT1360
BG 400 CE-0123CT1304 BG 950 CE-0123CT1371
BG 450 CE-0123CT1315

#34>:/0.7,=,?274:9::1:.:91:=84?D:4>:4>>@0/:@9/0=:230:>:70:=0>;:9>4-4747?D::1:?230:8,9¢
#30::-50.?::1:?30:/0.7,=,?4:9:/0>.=4-0/:,-:A0:4>:49:.:91:=847?D:B4?3%

* Gas Appliance Regulation 2016/426/EU

*  Machinery Directive 2006/42/EC

« EMC 2014/30/EU

e 7KH 5HVWULFWLRQ RI WKH 8VH RI &HUWDLQ +D]DUGRXV 6XEVWDQFHYV

References to the relevant harmonised standards used or references to the
:?730=:?20.394.,7:>;0.4:.,?74:9>:49:=07,?24:9:?7::B34.3:.:91:=84?D:4>:/0.7,=0/%

EN 676:2020 C.7@/492:?30:=0<@4=0809?>::1: 990C: 2 *:
Automatic forced draught burners for gaseous fuels.

Additional information can be downloaded at: <CCC .1:@;:1°/;9

,9@ 1, .7 @ =Hhertéch AB 1?24 :0/: :/D¥%TUV SUD Product Service GmbH
Nasvagen 8 14/70=>7?,,0:1,
KT DEEY DU S °»3qq%: 9.309 : 0=8,9D
Sweden

2?4 :0/: :/D: @8-0=%:3"pu¢

5@92-D :p3ppc°3e’s

1,.348: @7?<A4>? Ola Karlsson

Technical Manager Quality Manager
Enertech AB Enertech AB



UK

C n UK Declaration of conformity

Bentone Gas Burners

Type:
BFG 1 BG 300 BG 550 BG 800
STG 120 BG 400 BG 650 BG 950
STG 146 BG 450 BG 700

#34>:/0.7,=,?274:9::1:.:91:=84?D:4>:4>>@0/:@9/0=:?230:>:70:=0>;:9>4-4747?D::1:?230:8,9¢
#30::-50.7?2::1:?30:/0.7,=,?4:9:/0>.=4-0/:,-:A0:4>:49:.:91:=847?D:B4?3%

* Gas Appliances (Enforcement) and Miscellaneous Amendment Regulations 2018

e Supply of Machinery (Safety) Regulations 2008

e Electromagnetic Compatibility Regulations 2016

e 7KH 5HVWULFWLRQ RI WKH 8VH RI &HUWDLQ +DJ]DUGRXV 6XEVWDQFHV L
Equipment Regulations 2012

References to the relevant harmonised standards used or references to the
:?230=:?70.394.,7:>;0.4:.,?24:9>:49:=07,?74:9:?7::B34.3:.:91:=847?D:4>:/0.7,=0/%

BS EN 676:2020 C.7@/492:230:=0<@4=08097?>::1: 990C: 2 =*:
Automatic forced draught burners for gaseous fuels.

Additional information can be downloaded at: <CCC .1:@;:1°1/;9
,9@1,.? @ =Hhertéch AB 1;=:A0/: :/DYIUV SUD BABT Unlimited
Nasvagen 8 Octagon House,
RS | IERA I TR ( Concorde Way, Segensworth North,
Sweden ,=03,8": ,8;>34=0"

“ 1 T1$94720/: 492/:8
;;=:A0/: :/D: @8-0=%:3"1»

5@92-D :p3ppc°3e’s

1,.348: @7?<A4>? Ola Karlsson

Technical Manager Quality Manager
Enertech AB Enertech AB
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